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1 Introduction
Discussions on the potential for Option A (RTS) for the demod baseline test setup are ongoing. This paper follows on from [1] and [2] in previous meetings.
2 Antenna pattern measurement
The key open issue in [2] was how to motivate the UE to correctly select the correct antenna pattern for an arbitrary channel model. In a spatial emulation environment (Option B) this is a non-issue as the UE will adapt to the real channel. But for Option A (RTS), although arbitrary channel models can be emulated in baseband and convolved with the UE antenna patterns, there remains no mechanism to motivate the UE to select the identical antenna pattern for first-stage measurement that it would have selected had the UE been placed in a real spatial environment.
A potential solution in [2] was to rely on a corner case where the channel is represented by two widely spaced beam directions and the UE forms beams towards each probe. However, the assumption that any UE can support simultaneous beams in different directions is not yet a UE capability decision in RAN1 and so cannot be relied upon as a general solution to the problem.
Analysis of likely channel models in [5] suggest that spatial filtered channels may be up to 100 degrees wide and further analysis in [6] suggests that the optimal beam direction is not stable over time due to the presence of small scale fading. In such conditions the behaviour of the UE beamsteering algorithm and its stability cannot be guaranteed which may lead to uncertainty when it comes to locking the UE beam prior to measurement.

A practical solution to this issue needs to be found before RTS can be considered equivalent to the spatial emulation approach which is agnostic to the behaviour of the UE antenna.

Proposal 1: To consider RTS a viable technique for testing of UE demodulation requirements it is necessary to resolve the issue of how to get the UE to select the correct antenna pattern for the channel to be tested.

3 ATF definition
The current definition of the antenna test function (ATF) required to enable the RTS test method for LTE is in [3] and will shortly be incorporated into [4] because of the harmonization decision between the MPAC and RTS test methods. However, this definition will not directly work for NR due to the reliance of the current ATF on the CRS which hare not part of the NR physical layer. A modified ATF definition wil therefore have b= be developed using UE-specific RS. This should be a minor change in the definition that will not otherwise affect the capability of the method.
Proposal 2: A modified ATF definition based on UE-specific RS is required for NR due to no CRS.
In addition, it is recommended that the ATF is accessed only through standardized L3 messaging, and not relying on vendor-supplied UE client applications relying on an IP data connection.
Proposal 3: A modified ATF definition for NR should only use standardized L3 access and not vendor-supplied UE client applications using IP data connections.
4 Extension to higher order MIMO

As discussed in [2], the ability of RTS to extend to higher order MIMO requires further analysis. This is not an issue for the spatial emulation approach which is independent of the number of UE receivers.
Proposal 4: the extension of RTS to higher order MIMO needs to be studied.

5 Impact of fast fading on UE antenna steering

It was observed in [2]:

Observation 2: The RTS method is only applicable to demodulation or RRM test case where the channel geometry is static if the DUT antenna pattern does not change due to the evolution of the channel.

The analysis in [6] suggests that even for a channel with static geometry, the impact of fast fading on the strongest beam direction results in the potential for a UE to optimize its antenna system to receive a better signal. Such behaviour in an RTS environment is precluded and the extent to which this may be an issue needs to be studied.

Proposal 5: Study the interaction between UE beamforming and the optimal selection of angles of arrival for static geometry channel models with fast fading applied.
6 Conclusions 

This paper has reviewed some of the open issue in the applicability of RTS for demod testing including some new analysis of the impact of fast fading.

Proposal 1: To consider RTS a viable technique for testing of UE demodulation requirements it is necessary to resolve the issue of how to get the UE to select the correct antenna pattern for the channel to be tested.

Proposal 2: A modified ATF definition based on UE-specific RS is required for NR due to no CRS.
Proposal 3: A modified ATF definition for NR should only use standardized L3 access and not vendor-supplied UE client applications using IP data connections.

Proposal 4: the extension of RTS to higher order MIMO needs to be studied.

Observation 2: The RTS method is only applicable to demodulation or RRM test case where the channel geometry is static if the DUT antenna pattern does not change due to the evolution of the channel.

Proposal 5: Study the interaction between UE beamforming and the optimal selection of angles of arrival for static geometry channel models with fast fading applied.
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